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(54) A ball joint for cable guide 

(57) At the top of an upside-down box as a retainer 
20 a recessed portion 24 is provided, with which an outer 
ring 23 which is coupled spherically with the curved sur- 
face of the cubic body 22 is coupled, the holding plate 
26 fixes the position of the outer ring 23 ; the hollow shaft 
32 is inserted in the cable insertion hole 29 provided in 
the cubic body 22, the male screw portion of the tip end 
of the hollow shaft 32 is screwed in the lemale screw 
portion 36 to be unified while clamping the cubic body 


with the guide member 31 and the hollow shaft 32, the 
guide member 31 is provided with a horn like widened 
guiding hole 30, the cable 40 drawn out from the hollow 
shaft 32 is bent along the inside of the guiding hole 30 
of the guide member 31 , and the cable 40 is taken out 
through the outlet 41 provided on the side wall of the 
retainer 20, thereby the guide member 31, the cubic 
body 22 and the hollow shaft 32 follow the movement of 
the cable 40. 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[0001] The present invention relates to a ball joint tor 
use of various industrial appliances, in particular, for use 
of a cable guide. 

2. Description of the Related Art 

[0002] Conventionally, a ball joint for cable guide is 
structured as shown in Fig. 4. Reference numeral 1 des- 
ignates a ball joint and 2 designates a cable and the ball 
joint 1 is interposed between a cable fixation table 3 for 
fixing one end of the cable and a cable supporting table 
4 for supporting an intermediate portion of the cable and 
changing the drawn out direction approximately at 90 
degrees. The ball joint 1 comprises a U-leUer shaped 
retainer 5, a shaft 6 bridged between a pair of erected 
pieces 5a of U-letter shaped retainer, a cubic body 7 
coupled rotatably with the shaft 6, an outer ring 8 to be 
coupled with the cubic surface of the cubic body 7, 
wherein the retainer 5 is mounted on a mounting plate 
9 with a bolt 10 connected to the bottom of the leg por- 
tions 3a of the cable fixation table 3 with bolt 9, on the 
other hand, the outer ring 8 is mounted on one end 4a 
of the supporting table 4 with bolt 11 . 
[0003] In operation, the cable 2 is drawn downward 
approximately vertically from the cable fixation table 3, 
then make wound two or three times in loop on the cable 
supporting table 4, further drawn out approximately hor- 
izontal direction through a ring guide 12 on the cable 
supporting table 4. In the above mentioned ball joint 1, 
its cubic body 7 rotates against shaft 6 and the outer 
ring 8 also rotates against the cubic body 7, so that the 
cable supporting table 4 can swing three-dimensionally, 
which guarantees the cable 2 to move free. 
[0004] By the way, according to the above mentioned 
cable guide system, if the cable 2 is not wound in a loop 
on the cable supporting table 4, in case the cable sup- 
porting table 4 is swung greatly, an excessive tension is 
put on the cable 2, or the cable 2 is forced to be bent at 
a sharp angle, so that it has become an unavoidable 
condition to wind in loop on the cable supporting table 4. 
[0005] However, there has been a problem in which, 
when the cable 2 is wound in loop on the cable support- 
ing table 4, in accordance with the swinging of the cable 
supporting table 4 the cable 2 is apt to be damaged or 
due to a friction contact between the cable and the cable 
supporting table. In addition, due to a three-dimensional 
swinging of the cable supporting table 4, the cable 2 has 
been apt to be twisted at the looped portion, so that a 
lead in the cable is threatened to be broken. 


4 
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Summary of the Invention 

[0006] The present invention has been made to solve 
the above problem and is to provide a ball joint lor guid- 
s ing a cable which guarantees a smooth movement of 
the cable, thereby contributes greatly to increase the en- 
durance of the cable. 

[0007] To attain the above object, in the present in- 
vention, a ball joint comprises a ball and an outer ring 

10 to couple with the cubic surface of the ball, which is sup- 
ported by a stationary retainer, said ball is pierced with 
a cable insertion hole which has an widened portion to- 
ward opening like a horn as a guide hole, in communi- 
cation with which a guide member for guiding a cable 

1$ inserted in this insertion hole is provided adjacently to 
the ball. 

[0008] In the ball joint for cable guide thus construct- 
ed, by guiding a cable through the ball under the outer 
ring and inside the guide member which is in communi- 

20 cation with the ball, the free movement of the cable is 
guaranteed because the ball and the guide member fol- 
low the movement of the cable in unitary manner, in ad- 
dition, since the cable is guided along the inside and 
horn-like face of the guide member, it can be prevented 

2S from being bent at a sharp angle or twisted. 

[0009] In the present invention, a hollow shaft having 
screw at its tip end can be inserted in the cable insertion 
hole of the ball and connected by being screwed in the 
guide member, thereby those are made in a unit, and 

30 the hollow portion of the hollow shaft can be used as a 
cable guide path. 

[0010] Also the retainer is configured as a bottomed 
box and it is positioned upside-down, and at the top 
where the outer ring supporting member is disposed and 
3S on the side of the retainer an outlet is provided for taking 
out the cable drawn out from the guide member In this 
case, by engaging the guide member with the side of 
the retainer, a turning angle of the cubic body can be 
limited. 

40 

Brief Explanation of the Drawings 

[0011] Fig. 1 is a sectional view showing the structure 
of the ball joint for cable guide of the present invention. 
45 [001 2] Fig. 2 is an exploded and sectional view show- 
ing the ball joint. 

[0013] Fig. 3 is a sectional view of the operational 
structure of the ball joint. 

[0014] Fig. 4 is a side view showing the structure and 
50- the using manner ol the conventional ball joint for cable 
guide. 

Detailed Description of Preferred Embodiment 

ss [0015] Hereinafter, an embodiment of the present in- 
vention will be explained based on the attached draw- 
ings. 

[0016] Figs. 1 - 3, show a ball joint for cable guide as 
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an embodiment of the present invention. In these fig- 
ures, reference numeral 20 designates a bottomed box 
shaped retainer, tt is positioned on the stand 21 in an 
upside-down manner and fixed thereon by making use 
of a flange 22 provided around an opening peripheral of 
the box with bolts. The upside-down bottom 20a of the 
box is shaped conical, and at the tip of the conical shape 
a recessed portion (an outer ring supporting portion) 24 
for supporting the outer ring 23 to be coupled spherically 
with the cubic surface of the cubic body 22 is provided. 
The recessed portion 24 is formed as large as enough 
to accommodate completely the outer ring 23, and the 
outer ring 23 is, in the state coupled with the recessed 
portion 24, clamped fixedly between the bottom of the 
recessed portion 24 and a holding plate 26 mounted on 
the retainer 20 with bolts 25. The cubic body 22 and the 
outer ring 23 are sub-assembled as becoming unitary, 
and in the state where the outer ring 23 is coupled with 
the recessed portion 24, one portion of the cubic body 
22 is adapted to be exposed through openings 24a, 26a 
(Fig. 2) provided in the bottom of the recessed portion 
24 and the holding plate 26. 

[0017] On the outer circumference of the cubic body 
22, a pair of flat portions 27, 28 parallel with each other 
are formed, and through these flat portions 27, 28 and 
the cubic body 22, a piercing hole (cable insertion hole) 
29 is provided (Fig. 2). On the other hand, a conically 
shaped guide member 31 having inside a guide hole 30 
which is widened outwardly like a horn and a stepped 
and hollow shaft 32 are provided in clamping the cubic 
body 22 in a unitary manner. 

[0018] In more detail, the hollow shaft 32 comprises 
a large diameter portion 33 which is a tittle larger than 
the diameter of the piercing hole 29 and, by connecting 
thereto, a small diameter portion 34 having a diameter 
a little smaller than the pierced hole 29, the tip end of 
that small diameter portion 34 is formed with male screw 
portion 35. On the other hand, a connection portion of 
the guide member 31 to the cubic body 22 is formed with 
a female screw portion 36 which is screwed with the 
male screw portion 35, whereby, in the piercing hole 29 
of the cubic body 22, the small diameter portion 34 is 
inserted and the male portion 35 of the member 31 , the 
guide member 31 is lifted up until it abuts to the lower 
flat portion 27 of the cubic body 22 and the hollow shaft 
32 is descended until the stepped portion 37 between 
the large diameter portion 33 and the small diameter 
portion 34 of the hollow shaft 32 touch to the upper flat 
portion 28 of the cubic body 22, thereby the guide mem- 
ber 31 and the hollow shaft 32 are rigidly assembled 
while clamping the cubic body 22 firmly in a unitary man- 
ner. For reference, a sign 38 designates a handle 40 for 
turning the hollow shaft 32 at the time of assembling. 
[0019] Now, hollow shaft 32 has a diameter which is 
a little larger than the diameter of the cable 40. This hol- 
low shalt 32, as described above, is extended to the in- 
ner side of the guide member 31 through the piercing 
hole 29 of the cubic body 22, accordingly, the cable 40 


is enabled to be drawn out vertically through the hollow 
shaft 32, the cubic body 22 and the guide member 31 . 
On the other hand, on one side wall of the retainer 20 
an outlet 41 for taking out the cable 40 is provided, then 

5 the cable 40 drawn out downward from the guide mem- 
ber 31 is adapted to be drawn out horizontally making 
use of this outlet 41 while changing its drawn out direc- 
tion approximately at 90 degrees. For reference, in this 
outlet 41 a bush 42 as a damper made of such as rubber 

io or plastic is coupled. 

[0020] In assembling the above ball joint, an assem- 
bly pre-assembled with the cubic body 22 and the outer 
ring 23 is coupled with the recessed portion 24 of the 
top of the retainer 20, subsequently the holding plate 26 

75 is mounted on the top end of the retainer 20 with bolts 
25 to fix the assembly in position. Next, the small diam- 
eter portion 34 of the hollow shaft 32 is inserted in the 
piercing hole 29 of the cubic body 22, and by screwing 
the male screw portion 35 of the top end of the small 

20 diameter portion 34 in the female portion 36 of the guide 
member 31 , the guide member 31 and the hollow shaft 
32 are united while clamping the cubic body 22, and 
thereby the assembly of the ball joint is finished. Here- 
inafter, the cable 40 is inserted in the hollow shaft 32 

2S from the upper, drawn out down the guide member 31 , 
bent along the inner surface (R face) of the guide hole 

30 figured like horn and taken out horizontally from the . 
cable outlet 41 of the retainer 20 by changing the drawn 
out direction at approximately 90 degrees from vertical 

30 direction. 

[0021] In the ball joint structured as mentioned above, 
when an outer force is applied to the cable 40, the cubic 
body 22 rotates within the outer ring 23, thereby the 
guide member 31 and the hollow shaft 32 swing in a 

35 unitary manner and free movement of the cable 40 is 
guaranteed. Then, since the cable 40 is bent along the 
inner surface of the horn figured guide hole 30 of the 
guide member 31 , the cable is never bent at an sharp 
angle or twisted, and thereby a damage of the cable 40 

40 or of the leads inside the cable is in advance prevented. 
In this embodiment in particular, since the cable 40 is 
supported by the hollow shaft 32 also in the upper side 
of the cubic body 22, the cable 40 does not get in touch 
with the holding plate 26 around the cubic body 2 and 

45 the outer ring 23, and in addition, since the bush 42 
made of a damping material is coupled with the outlet 
41, the cable 40 is not hung thereon, and so that the 
cable 40 does not interfere with the other members to 
avoid in advance from being damaged. For reference, 

50 the bush 42 of the outlet 41 or cable 40 may be omitted, 
but in this case, it is to be considered to chamfer the 
edge (R face) of the outlet 41 for avoiding the cable 40 
from being hung thereon. 

[0022] On the other hand, when a large force is ap- 
55 plied to the cable 40, the guide member 31 and the hol- 
low shaft 32 are apt to swing, in this case however, as 
shown in Fig. 3, one portion 31a of the guide member 

31 abuts to the inclined inner surface of the bottom 20a 
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of the retainer 20, which prevents the cubic body 22 from 
an excessive rotation more than a given angle, that 
means to prevent the hollow shaft 32 from swinging over 
a given angle 9 . Thereby, there is no risk where the hol- 
low shaft 32 swings more than necessary to abut to the s 
holding plate 26, so that any damage of not only the out- 
er ring 23 but also the hollow shaft 32 itself is in advance 
prevented 1rom being damaged. 

[0023] As mentioned above, according to the ball joint 
for cable guide of the present invention, it is guaranteed 10 
for the cable to move smoothly without setting it in loop, 
and a damage of the cable or the lead in the cable can 
be avoided in advance to improve the endurance of the 
cable outstandingly. 

15 

Claims 

1 . A ball joint for cable guide comprises a cubic body 
and an outer ring, wherein the outer ring is support- 20 
ed by a stationary retainer, a cable inserting hole is 
provided in the cubic body, a guide member, which 
has a horn like guiding hole being widened toward 
the tip end and guides the cable through the cable 
inserting hole along an inner surface of the guiding 2s 
hole. 

2. A ball joint for cable guide according to Claim 1, 
wherein a screw portion of a tip end of the hollow 
shaft inserted in the cable insertion hole is screwed 30 
in the guide member to make the cubic body, the 
guide member and the hollow shaft unified, and a 
hollow inside of the hollow shaft is used as a cable 
guiding path. 

35 

3. A ball joint for cable guide according to Claim 1 or 
2, wherein the retainer is of a bottomed box shape, 
at a bottom portion of the box positioned upside- 
down an outer ring supporting portion is disposed 
and on a side wall of the retainer an outlet for taking *o 
out the cable drawn out from the guide member. 

4. A ball joint for cable guide according to Claim 1 or 
2, wherein the guide member engages with an inner 
side of the retainer to limit a turning angle of the cu- 45 
bic body. 
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(54) A ball joint for cable guide 

(57) At the top of an upside-down box as a retainer 
20 a recessed portion 24 is provided, with which an outer 
ring 23 which is coupled spherically with the curved sur- 
face of the cubic body 22 is coupled, the holding plate 
26 fixes the position of the outer ring 23, the hollow shaft 
32 is inserted in the cable insertion hole 29 provided in 
the cubic body 22, the male screw portion of the tip end 
of the hollow shaft 32 is screwed in the female screw 
portion 36 to be unified while clamping the cubic body 


with the guide member 31 and the hollow shaft 32, the 
guide member 31 is provided with a horn like widened 
guiding hole 30, the cable 40 drawn out from the hollow 
shaft 32 is bent along the inside of the guiding hole 30 
of the guide member 31 , and the cable 40 is taken out 
through the outlet 41 provided on the side wall of the 
retainer 20, thereby the guide member 31, the cubic 
body 22 and the hollow shaft 32 follow the movement of 
the cable 40. 


Fl G.1 



EP 1 043 508 A3 


3 


European Patent 
Office 


EUROPEAN SEARCH REPORT 


Application Number 

EP 99 11 8341 


DOCUMENTS CONSIDERED TO BE RELEVANT 


Category 


Citation of document with indication, where appropriate, 
of f elevant passages 


FR 2 678 030 A (PEUGEOT ;CITR0EN SA (FR)) 
24 December 1992 (1992-12-24) 

EP 0 397 008 A (IVEC0 FIAT) 
14 November 1990 (1990-11-14) 


Relevant 
to claim 


CLASSIFICATION OF THE 
APPLICATION (lrrt.CI.7) 


F16C1/26 


TECHNICAL FIELDS 
SEARCHED (lnLCI.7) 


F16C 
H02G 


The present search report has been drawn up for all claims 


Place of aoarch 


THE HAGUE 


n*t« nl rnmplelion ol the search 

27 April 2001 


BEGU1N, C 


CATEGORY OF CITED DOCUMENTS 

particularly relevant if taken atone 
particularly relevant if combined with another 
document ot the same category 
technological background 
: non-wniten disclosure 
intermediate document 


T . theory or principle underlying Uic invent ion 
E : eartier patenl documenl, but puWtshed on. or 

after the Ming date 
D : document cited in the appfccation 
L : document cited tor other reasons 

k - member of Ihe same patenl family, corresponding 
document 


RNfinOTJID: <PP 10435OAA3 I > 


2 


EP 1 043 508 A3 


ANNEX TO THE EUROPEAN SEARCH REPORT 
ON EUROPEAN PATENT APPLICATION NO. 


EP 99 11 8341 


This annex lists the patent family members relating lo the patent documents cited in the above-mentioned European search report. 
The members are as contained in the European Patent Office EDP file on 

The European Patent Office is in no way liable for these particulars which are merely given for the purpose ol information. 

27-04-2001 


Patent document 
cited in search report 


Publication 
date 


Patent family 
member(s) 


Publication 
date 


FR 2678030 


24-12-1992 


NONE 


EP 0397008 


14-11-1990 


IT 
DE 
DE 
ES 


217051 Z 
69006386 D 
69006386 T 
2048887 T 


29-10-1991 
17-03-1994 
08-09-1994 
01-04-1994 


5h For more details about this annex :see Official Journal of the European Patent Office, No. 12/82 


3 



